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SUMMARY 


Air (articulate and leachate samples collected on or around the 
Upper Cttawa Street Landfill site have been analysed for 


mutagenicity in the Ames assay. 


In experiments with TA98 and TA1537, in no case did the 
mutagenicity of extracts from air particulates collected on the site 
exceed the mutagenicity of air particulates obtained at control 
locations around Hamilten. Although the highest value for 
mutagenicity using TA100 was obtained with an extract from 
particulates collected on the landfill, this result could not be 
repeated and may have been a false positive. Activity of other 


particulate extracts on TA100 was low. 


Cniy one clearly positive result was found amongst the i1eachate 
samples analysed. A doubling of background reversion frequency was 


obtained using leachate from bore hole #4 and TA98. 


INTRODUCTION 
This report provides details of the analysis of leachate 
and air particulate samples collected on or around the Upper 


Ottawa Street Landfill Site for mutagenicity in the Ames assay. 


MATERIALS & METHODS 

Mutagenic activity was assayed using histidine auxotrophs 
of S.typhimurium. Strains TA98,TA106,TA1535,TA1537 and TA1538 
were kindly provided by Dr. Bruce Ames, Berkeley, Calif. and were 
stored as frozen stocks at -70°C. The characteristics of these 
stocks are checked periodically (Histidine requirement,rfa tharacter, 
R-factor,uvrB deletion: Appendix ). 

Bacterial cultures for air particulate studies were established 
by scraping a sterile wooden applicator stick across the surface 
of the frozen stock, innoculating either 5 or 20ml nutrient broth 
and shaking overnight at Za Om Cultures for leachate studies were 
from a 1/100 dilution of an overnight culture shaken for 6hr at 
BiG. 
Air Particulate Samples 

Air particulates were collected using "hi-vcl" samplers, 
provided by the MoE, operating over a 24hr period from noon Aug. 
11,1982 to noon Aug.12th. Filters were celavered (oO Nucavech inc, 
in manilla envelopes and were stored in the dark at 4°c, Before 
extraction each filter was left at room temperature for 48hrs, then 
weighed. Particulate weights are shown in Table I. Filters were 


extracted according to the method of Katz et al 1978. 


Hach filter Was folded and placed in a glass extraction thimble with 

& Sintered glass disc at one end. This was then placed in a Soxhlet 
extractor and extracted for 17 hours with 200m! methanol. After 
extraction the thimble was allowed to cool to room temperature and 
rinsed with 25ml methanol; all washings were collected in the boiling 
flask and the contents of the flask filtered through a sintered 

glass funnel. Flask and funnel were then rinsed 3x with 7ml methanol 
and the entire extract reduced to about 2ml on a rotary evaporator 

in a 50ml pear-shaped flask. The water bath temperature was maintained 
at approx. AOU The remaining solvent was then transfered to a glass 
vial, the pear-shaped flask rinsed 3x and the final extract evaporated 
to dryness under a stream of nitrogen. The residue was stored in the 


dark in the refrigerator. 


Ames Assay 

Each extract was dissolved in DMSO and further diiuted such that 
O.iml sample was added per plate. For each experiment an appropriate 
aliquot was removed from each sample vial and the remainder re- 
frozen and stored for further use. The Ames assay was carried out 
as described by Ames et al, 1975. 0.2ml S9 mix (Salamone et al, 1979) 
was used where appropriate. The same lct of S89 homogenate (Litton 
Bionetics, Maryland) was used throughout the experiments in these 
studies except for those (two) carried out after 011162. 
Leachate Samples 

Leachate samples were collected from 5 sites on or around 
the Upper Ottawa Street Landfill Site, namely bore holes 2 and 4, 
Collection Manhole, Redhill Creek upstream and downstream. In addition, 
a sample of Hamilton tap water was provided for comparison. The 


leachates were delivered to Mutatech on 3 Aug. 1982, and stored 


in the refrigerator in the dark. Shortly -after receipt, whe 
pH of each sample was measured. An aliquot of each was then 
vacuum filtered, first through Whatman #2 filter paper then 
through a 0.45, membrane filter. The final filtrates were stored 
as above. Before use samples were diluted «75,65 and .25x with 
sterile deionized water. 
Ames Assay 

Top agar was concentrated such shat 0.7ml could be added per 
plate. To this was added 2ml of sample,0O.1ml cells, and, where 
appropriate 0.2ml 5.9 mix (Salamone et al 1979). @ml deionized 
water was used as a negative control. Appropriate positive 
controls were included in addition to (in most experiments) 


control plates for S 9 mix and sample sterility. 


RESULTS 
Air particulates 

The first mutagenicity/toxicity assays either on TA98 or 
TA100 were carried out with the intention of using all 5 tester 
strains . Therefore one fifth the total volume of each sample 
in solution in DMSO was removed and used on one or other of 
these strains. It was evident, however, that the maximum doses 
permitted by the Limited quantity of material available were 
insufficient to cause toxicity and a change of protocol was 
proposed. TA1535 and 1538 were eliminated from the study allowing 


the maximum dose to be increased in subsequent experiments. 


Any sample then remaining was to be used in a re-test of TA98 
or TAl100 as appropriate at a higher concentration. 

In spite of the higher doses permitted,no toxicity, as 
indicated by the background bacterial lawn, was observed with any 
extract. The most mutagenic activity was observed with TA98 and, 
in most cases, this was enhanced by the presence of S 9 mix (Tables 
II-XI).. In almost all experiments some evidence of dose response 
was observed. Linear regression analyses were carried out on the 
data and a value for revertants per mg particulate matter 
calculated for each sample from the linear part of each dose- 
response curve (Tables XII-XIV). From this it was possible to 
calculate revertants per m? air sampled and these data are shown in 
the same table. Although artificial, these values provide a 
convenient way of comparing extracts. With strains TA98 and TA1537 
mutagenic activity per m? air was greatest in the sample taken 
at the MoE Instrumentation Lab at Stoney Creek, although this was 
clearly because particulate concentration was very high at this 
site (Table I). In terms of mutagenicity per mg particulate, no 
extract exceeded the mutagenicity of the control sample -001 
(Mountain Police). On re-testing, the activities of the various 
extracts on TA98 were not inconsistant with initial results 
(Tables I-XI). 

Only low levels of mutagenic activity were observed with 
most extracts on TA10O (Tables ii=k1). The only sample with which 
a doubling of background reversion rate was obtained was -025 


) ! 


(North of Site, Near Gate). (Borehole #2 ) 


This extract was more mutagenic both in terms of revertants/me 
and revertants/m? air than any other sample. When, however, the 
extract was re-tested on TA100, these levels of mutagenicity were 
not observed (Table XI). Extracts -002 (Blessed KateriTekakwitha 
School) and -004 (Bell Canada Building) were also re-tested on TA100 
(Taples Lil and IV respectively). Results with -0O0O4 were in agreement 
with original observations of little or no mutagenicity. Although 
reduced mutagenic activity was observed with extract -002, this 
reduction was not so striking as that observed with -025. Reasons 
for the lack of reproducibility of results on re-testing of these 
samples on TA100 are unclear but four possible explanations are 
orfered: 

(1). The outcome of the first Ames test of sample -025 and -002 
(carried out at the same time, with the same controls) was a 
spurious positive due to technical error. 

(2) The cutcome of the re-test was a false negative. 

(3) 2 new Lot of 59 homogenate was used for the re-test. 

(4) The activity present in the samples declined during the 20 
day period between the two experiments in spite of their 


being stored frozen. 


The second explanation need not be considered because a third 
repeat (data not shown) using what remained of the sample from the 
final dilutions from each cf the previous experiments (at O.4ml1/plate), 
again indicated low levels of reversion. It is not easy to dismiss 


any of the remaining 3 possibilities without further study. 


Leachates 


A doubling of background reversion rate and a clear indication 
of dose dependancy was shown using the sample from bore hole #4 
and TA98, in both the presence and absence of S9 (Table re ante 
A weak positive was also indicated with this sample and TA1538 
without S9 (Table XXI). Similarly weak responses were observed 
in the absence of S9 with TA1538 and leachate from bore hole #2 
(Table XVII) and with TA100 and the upstream sample from Redhill 
Creek (Table XVIII). That these increases were not the result of 
sample contamination was verified in each case either at the time 
of the experiment, by incorporation of sample into top agar, or 


subsequently, by shaking a 2ml aliquot with nutrient broth at ely en 
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IEEE Mi COLLECTION DATA FOR AIRBORN PARTICULATES 

ee a ee ee ee ee 

LOCATION Hi-vol Filter Collection Particulate Cone. Airborn 
# Period(hrs) Weight (mg) eS 

(ug m 

: = | et) 

Instrumentation paperaic ek bart 1” 8893 -006 ou 193.7 73.9 

Site East Side Soehle*4 8898 -008 an 109.5 1.6 

Site,south Near BC eae ie Aa, ; gh95 -009 ou IuOHL SS See 

Bell Canada Building (>, Ee 9896 -0O4 2h Sigur 36.7 

Senos eect AD Uh esa ro ae -005 oy 89.7 eee 

Site,South Side - @-..j2 +2 9258 -007 18 65.4 30.9 

Mountain Police irene es 8834 -001 eu 76.8 30.8 

Site North Bide - 6. _ Qoué -025 ou 85.) 27.8 

Firehall 974 -010 A 68.9 coms 

Blessed Kateri Tekakwitha School 9268 -002 eu 50.9 ee 


= 


TABLE II AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 


Site: Mountain Police 
High Vol #8834 
Filter #29096001 


Experiment #261082 #271082 
Dose me -S9 ae +S9 Dose mn? 
ug/plate Mean SEM Mean SEM yg/plate 
1280 41.5 EOS 2:3 930-3 2.23.-3 1280 41.5 
260 Sie Blea acOy . 20a, WS.t 960 31.1 
640 20.8 Bost Soll 89.3 9.3 640 20.8 
320 10.4 25,0 30 PSis3 3.8 320 10.4 
160 Bee I) Sha, sail a5) 160 Rae 

O.1m1 DMSO 1 8 S63 eer Maran C.1m1 DMSO 

0.cg 4-NQO 385.0 19.7 - 0.5g 4-NQO 

1Q:g 2-fAA - >1000 10g 2-AA 

S9 only(0.2m1} = 0 S9 only(0.2m1) 


** only 1 plate scored 


* " 2 plates 4 


TA 100 
-S9 
Mean SEM 
146.3 6.7 
Top Une 
ieee 223 
islet teas 
WG To 
105. 3.3 
>1000 


#281082 
_ i TA 1537 eae acl 
+89 Dose me $9 459 

Mean SEM yg/plate Mean SEM Mean SEM 
NOLO) 575 1280 Wo) SBS} 41.0 25 
MGS) 1/08) 960 Salam <eisiyO shee Biles 4.9 
1W74us* 0.0 640 ash Ue Poi 29. 3.6 
129.0 10.8 320 HO ses} Ly Pao Neal 
139.3.) Ok. 7 
134.7 6.4 O.1m1 DMSO ick eee Oa eee 

- 150ig 9AA 230.7 2.3 - 
>1000 10ig 2-AA - 165.0 9.3 

() S 9 onlyv(0.2m1) = @) 

Ir 


TABLE III ALR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 

Site: Blessed Kateri Tekakwitha School 

High Vol #9268 
Filter #29096002 


Experiment #181082 #131082 #201082 
vg/plate Mean SEM Mean SEM ug/plate Mean SEM Mean SEM uz/plate Mean SEM Mean SEM 
848 ele? Sih Wig 93008 5.3 509 29.5 125** nigh (e Whey 348 ale) Peeuiel Ge, P13 5.0 
636 36,9" LaNON 6.5 (sine) Site! 383 22.2 108'.5* 3.5 1G 5, Ome lon 636 3629) 19.3) 520 20.0 2.9 
yok 2ks6 S56. 3=5 ci ere 255 14.8 107.7. O27 115. 0.9 you euGA5.a° 355 14.0 2.0 
212 Nees) NOS 2s) SEig@- “Hate 128 7.4 SO) 7/58! 98.0 3.6 212 Besa tel G22 14.0 le@ 
106 6.2 29.7 2.4 28.0 4.0 64 a 2.2 9.3 94.7 5.0 
O.1ml DMSO 26.7 0.6 sl 4.3 O.1ml DMSO 82.0 6.0 _80.7 4.6 O.1m1 DMSO ZO © nates Os 
0.5pe@ 4-NQO 475.3 81.0 = 0.5ug 4-NQO 484.0 35.9 - 150g 2-AA 184.0 66.0 = 
101g 2-AA - >1000 102z 2-AA : >1000 10g 2-AA = 146.7 6.4 
S9 only(0.2m1) = (0) S9 only(0.2m1) = 0 S9 only(0.2m1) 2 9 

#021182 

471 2723 334.3 «7.8 139,39. “7.9 

236 Sho Yl HORS) 155 120.7. 7:8 

O.1m1 DMSO NOR ed SO, N22e 3) esGer, 

2g MNNG >1000 - 

S9 only(0.2m1) - 0) 


TABLE IV 
Site : 
High Vol #9892 

Filter #29996004 


Experiment #081082 #081082 #161082 
a 3 TA 98 3 - 
lose m -S9 +S9 Dose m -S9 +S9 Dose rn -S9 
re/plate Mean SEM Mean SEM 1¢,/plate Mean SEM Mean SEM Viz/plate Mean 
971 Ads Gesi “Bally Cie ees! cova ASK sales) “WO NO) sl 1618 4.2 18.0 
729 2050) 2ro@ DO sist’ ales 729 Ono anieaie es) ANG Ye 1214 Slow WT 
486 isles) alla} Si) Bee Bas! NB6 Usj53} 2K)O ssi  asisls} 1S 809 epieil 19.0 
243 Sst6 MGcs) “S50 Bue 23e 243 O27 AOT;5. W025 “110.3 962 hos 10 1057 
121 34) ASLO -5- “Pht. AST 121 3.4 136.3 Ih. 113.0) 6.8 203 6.0 126i 
Q.1m1 DMSO nee 2.0 23. 0.7 O.1m1 DMSO 216.3 852: 117.0 17.4 O.1m1 DMSO 15.3 
0.5pg 4-NQO 572.0 69.0 = 2.0) MNNG >1000 - 150pg 9-AA 5933 
10g 2-AA - >1000 10pg 2-AA : 
S9 only(0.2m1) - 0) S9 only (0.2m) = 
#021182 #021182 
1438 39.2 20. Saf 225.%_ “Ne 899 ANID Jeo 20. ALE. hay 
719 WeEG Wea i545; Bille 352 450 128) NOS) Bad 126.5 925 
O.1m1 DMSO 13.9). 629 2250. 1235 O.1m1 DMSO M6.7 13.9 9 12253°6.7 
0.5g 4-NQO 570. Cl On = 2.Opg MNNG >1000 - 
10Ug 2-AA - >1000 S9 only - 0 
0) 


S9 only - 


AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 
Beli Canada Building 


+89 
SEM Mean SEM 
nO 2G 2328 
nS! 32.7 28 
20s) ) Tne » a2 
Le» 26.0 94226 
Ce 203 ew 
Lie 122 0.9 

25.1 : 


TABLE VY AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 
Site: Benneto School 


High Vol #9739 
Filter #29096005 


Experiment #111082 #191082 #201082 

Satna 2 ea ee Gee TA 100 TA 15a7 

Dose m> -S9 +89 Dose m> -S9 +89 Dose =, -S9 +59 
ug/plate Mean SEM Mean SEM pe/plate Mean SEM Mean SEM ye/plate Mean SEM Mean SEM 
897 aleinnly cise asia 45.0* 12.0 1495 46.8 MG Bales —alGtskeS eS: 1495 46.8 16,5" (125°. 262i. 18 
673 Oneil WA@a sy ahs) 52.7 7.6 1121 35el MGoS) shoes ei 3.8 a2 35)cal 220 EO 25.5" NSS 
4g ate sulos\ abe! 48. les 748 23.4 NGO Bes) GES his 748 23.4 Wier Shei wai “Oss 
22h 7:0 26.0 °3.5 1.0* 2.0 374 Ly f2h-7 7.9 265.3 20.3 374 11-7 20%% 0.0 16,7 259 
112 3n5 Ais ales! 28.0 Be 187 5.9 TiSS37 > 2599 38937 Ie 

O.1m1 DMSO 2280) 2a Allie 5.8 O.1m1 DMSO Kee 2a) aile\e\ss| Slav O.1m1 DMSO 2550) —s@ les) 2.3} 
0.5ug 4-NQO Bole Heel - 0.5pg 4-NQO >1000 - 150g 9-AA 184.0 66.0 - 

10ug 2-AA - >1000 10ug 2-AA - >1000 10pg 2-AA : 146.7 6.4 
S9 only(0.2m1) = 0) S9 only(0.2m1) = ) S9 only(0.2m1) = 0 

#021182 

1329 41.6 28.0 4.4 ens)  “ale}as 

665 2O ROMEO Onl 0 69.0 3.6 

O.1m1 DMSO 1353 2.9 22.0 255 

0.5Ug 4-NQO - 578.0 14.0 = 

10Ug 2-AA - >1000 

S9 only (0.2m1) a. ) 


TABLE VI 
Site: 
High Vol #8895 

Filter #29096006 


AIR PARTICULATE ANALYSIS: REVERTANTS FER PLATE 
Ministry of Environment Instrument Shop, Stoney Creek 


Experiment #031082 #061082 
TA 98 

Dose ae -S9 +89 Rose m> 
ug/plate Mean SEM Mean SEM yg/plate 

1937 252 (S50) ate O20 On) 1937 26.2 
1453 19.6 “77 6.6 124.7 10.0 1453 19.6 
968 sia (iste Bio 116.3 10.0 968 i eel 
48h “6.5 S308) 7 26887 37 484 6.5 
193 2508 e9e5u (Bad “SEG Ste eke BS 

58 Ode} alloy G55 26.3 4.9 

O.1m1 DMSO WG) Shae) 220 Oo O.1m1 DMSO 

0.512 4-NQO 492.0 12.0 - 1.2).@ MNNG 

7.Qig 2-AA = >1000 101g 10-AA 

S9 only (0.2m1) - (0) S9 only (0.2m1) 

#021182 

2869 23.0. 6950» 6.9 448.7 39.7 

1434 Ih Sas ee 286n0 1322 

O.1ml DMSO 23,35 2.9 522.0 255 

0.5ug 4-NQO 578.0 14.0 : 

Tug 2-AA - >1000 

S9 only (0.2m1) - 0) 


TA 100 


-S9 
Mean SEM 


15,3 6.8 
106.3 4.3 
113.3. 9.6 
142.0 1.0 
MAN Se! Gals 


95.3° 6,9 
>1000 


#161082 


Dose 
ng/plete 


228 
2h21 
1614 

807 

Loh 


O.1ml DMSO 


150ug 9-AA 
10g 10-AA 


S9 only (0. 


2m1) 


TAS Lai 
-S9 +89 
Mean SEM Mean SEM 
lint. 9:8 Seo 9.8 
B40) )3e1 Bash Oxf 
30.0 4,56 BPO 2.6 
1S. 352 2s 9 
Wes ss — Wes OLS 
nicesw elec Pigesh sone 
OSies) eed. = 
- 20250 2151 
- 0) 


TABLE VII 
Site: 


AIR TARTICULATE ANALYSIS: 
South Side Landfill 


High Vol #9258 
Filter #29096007 


Experiment 


Dose 
ug/plate 


654 
491 
327 
164 
82 
O.1ml1 DMSO 


0.5ug 4-NQO 


101g 2-AA 


za 
15.9 
10.6 


Sing} 
206 


S9 only(0.2m1) 


#021182 
848 

hou 

O.1m1 DMSO 


0.2g 4-NQO 


1O0ug 2-AA 


Mos 
TSE 


S9 only (0.2m1) 


#091082 
TA 

-S9 

Mean SEM 
2180 7.0 
21.0 1.5 
17.0* 0.0 
13.3 2.2 
UB) Cran) 
aoe 2.3 
595.3 20.3 
19N5* 0-5 
19.0* 3.0 
13.3 2.9 
s7o.0: 24.0 


(a) Toxicity Observed 


PEVERTANTS PER PLATE 


#151082/191082 
3 TA 100 

Dose ™m -89 +S9 

pg/plate Mean SEM Mean SEM 
1090 35.3 Aes 9.2 ANG! Tea al 
818 26.5 109. 6.6 53.6") 1,2 
545 7.6 108.3 44 136.3. 14.4 
273 8.8 126.0 5.0 Th) iL. 
136 Kou AS. 8.8 T5IRO I Sa5 
O.1ml DMSO 223. 059 SRS Bet 
Ag MNNG >1000 - 

10:g 2-AA < >1000 

S9 only (0.2m1) 2 0) 


#201082 


Dose m 


pg/plate 


1090 


C.2ml DMSO 
1501z 9-AA 
10:g@ 2-AA 


s9 only(0.2m1) 


Shins} 
818 26n5 
545 17.6 
273 8.8 


WWE WES IShTi 

-S9 +89 

Mean SEM Mean SEM 
= 18.0 0.5 
= 21.90 Tee 
; 228 3e4 
= 14.9 Dios 
- Lees) eis 
184.0 66.0 2 

- PEGE 6.4 


TABLE VIII AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 
Site: E.Side Landfill 

High Vol #8898 

Filter #29096008 


Experiment #261082 #271082 #281082 
3 TA 98 3 TA 100 TA 1537 
Dose m -S9 +S9 Dose m -S9 +89 Dose mo -S9 +S9 
ug/plate Mean SEM Mean SEM peg/plate Mean SEM Mean SEM ng/plate Mean SEM Mean SEM 
1825 43.9 48,3 6.01 SCOT 1825 43.9 123.0 2.5 156.0 8.5 1825 N29 BS27) 035 39.7 2.9 
1369 32.9 36,0 4.0 16S) lelgtl 1369 32.9 140,3 fo NOE aa 1369 syne) NOM) ee Bri le 
913 22 30.7 Ooif/ (ins) Soll) 913 2 147.3 Wosk MB SIngl Hogs) 913 22 34,0" “5.0 220: 4g 
456 nett 26.7 2.8 ma653)) 353 456 i MSs MOR aes) eyo 456 ial Men@) Zia OMG 4.3 
228 $50 13) 28 ears be 228 55 «6 N33? elk ho. ES an 
O.1m1 DMSO 14.7 3.3 AYO! 2 a31 O.1ml DMSO 105.3 Sosy alstngd 6.4 O.1ml DMSO Silay alee 18.7 2.4 
0.5ng 4-NQO 386.0 19.7 - 0.5pe 4-NQO >1000 = 150)g 9-AA 230.7 24.3 - 
10ug 2-AA = >1000 10ug 2-AA = >1000 10pg 2-AA = 165.0 9.3 
S9 only(0.2m1) - ) S9 only(0.2m1) = 0) S9 only (0.2m1) - (e) 


——— See 


TABLE IX AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 


Site: South East Side Landfill 


High Vol #9495 
Filter #29096009 


Experiment #261082 

TA 
Dose m? -S9 +89 
bg/plate : Mean SEM Mean SEM 
1688 Le Onn: 9.7 W530 1258 
1266 34.0 36.3 5.4 WAV) nth 
B4u4 22.1 (3057 2:5 TyGe7 -13.0 
hoo V1.3 25:0 0.6 - 
O.1m1 DMSO 14.7 Sins! 2LRON ey 2a: 
0.5pg 4-NQO Sith) als) 7 - 
1Qig 2-AA = >1000 
S9 only(0.2m1) - 10) 


S9 only (0.2m1) 


#271082 #281082 

Dose m2 tee ae +S9 Dose m> =6Q Wee i +0 
ye/plate Mean SEM Mean SEM hg/plate Mean SEM Nice SEM 
1688 45.4 167-0 “8.7. 169.0 6.6 1688 WS 358 207 uh, 5.8 
1266 34.0 150.3 avr AGB ASY shy) 1266 BINGO) elas) tele) 40.0 6.5 
844 Dee WEY ial 9.7 160.0 4.6 8L4 Pei ebiasy SIU, BESTE 3.4 
hoo ii 134.3 4 131.0 4.6 4202 M3 vale a7 29.3 15 
als Set 13853 ES RTE 6. O.1m1 DMSO a a ee pgm 

0.2m1 DMSO 105. 333 wlee 6.5 150g 9-AA 230207 24.3 : 

0.5pe 4-NQO >1000 - 10ug 2-AA - 165.0 9.3 
10pe@ 2-AA = >1000 S9 only(0.2ml) ) 


TABLE X 


Site: Firehall 
High Vol #9744 
Filter #29096010 


AIR PARTICULATE ANALYSIS: REVERTANTS: PER PLATE 


Experiment #111082 #191082 #211082 

i ee I 8 ee ee TA D537 

Dose m>  —--§9 +89 Dose m> -S9 +89 Dose m  —__gg +89 

hg,/plate Mean SEM Mean SEM pg/plate Mean SEM Mean SEM pe/plate Mean SEM Mean SEM 
a ee 

689 25.8 38.0 Sole 58.0 0.6 1148 42.9 238.7 8.2 g 19 Us ae eh 1148 N2.9 23.7 3.8 Asati 13 
Sal 19.3 2 2.9 6.0 2.5 861 8252 alias: aillusts: 149.7 2.6 861 Soe Bila? sine 26.3 4.3 
345 12.9 33.0 1.5 36.3.- 1.2 574 21.5 133sie 856 5a. oe7 574 215. IO 2.5 19.0 2.5 
We 6.5. 22.7 2.4 2853} is8) 287 10.7 145.3 Bae 136.0 3.6 287 HOS 2555) ae 195.0 3.6 
86 Ss2) 19:53 1.8 26,7. 1.9 14h Set (TLR) 80,5" 1036. 15-7 

O.1m1 DMSO 22.0 e.0 2h.3 5.8 O.{ml DMSO 11907 2.6 ~ 133.23 Aig O.1m1 DMSO 15: 0.88 17.3 1.9 
0.5ug 4-NQO 557.7 42.0 - 0.5ug 4-NQO >1000 = 150g 9-AA Cee 255 - 

1Oug 2-AA = >1000 10ug 2-AA = >1000 101g 2-AA = WEE) WE 
S9 only (0.2m1) = ) S9 only(0.2m1) = ) S9 only(0.2m1) - 1 

#021782 

1020 Boe, 125.0 12.0 69.2 fal 

510 1971, 24.0 1.0 47.343 

O.1ml DMSO 13.3 2.9 22.0) 2.5 

0.5g 4-NQO Sisqo) Whar; - 

10pg 2-AA - >1000 

S9 only(0.2m1) - (0) 


TABLE XI AIR PARTICULATE ANALYSIS: REVERTANTS PER PLATE 


Site: North Gate, Landfill 
High Vol #9246 
Filter #29096025 


Experiment #181082 #131082 #211082 
TA 98 TA 100 TA 1537 

Dose m> -S9 +89 Dose m? -S9 +89 Dose nm -S9 +59 
ug/plate Mean SEM Mean SEM ug/Tlate Mean SEM Mean SEM pe /plate Mean SEM Mean SFM 
1423 sible) 3.8 (fake 4.5 854 SOR Msc SES: USSR MO: 1423 Silat weiss, ive 2h.0 Sia5 
1068 38.4 37.0 ena 6020529 641 23.0 113.0* 11.0 248.0* 5.0 1068 sleg — Bihas) Bhs shins! Dek 
712 25.6 (ball Qo 2 OmS 47 15S 110.0 3.8 148.3 6.8 fae CE Palsie © ace P53 2.6 
356 12.8" 3.7 Dae: 4950 5.2 214 7.7 ie 3.8 BOOM ieee eS 356 lic! Melee) Bath 16.0 ibe tf 
178 6.4 25.0 0.6 SWas) BYE 107 356 Sone” aohnal 109.0 6.0 
O.1m1 DMSO 26.7 0.6 2353) 433 O.1ml DMSO _82.0 6.0 260 To to O.1m1l DMSO Nis 0.9 Le 3 1.9 
0.5pg 4-NQO 475.3 81.0 - 0.5pg 4-NQO 484.0 35.9 - 150pg 9-AA 228.7 25.3 
1Ong 2-AA = >1000 10pg 2-AA - >1000 10pg 2-AA - 181.0 16.6 
S9 onlv(0.2m1) - 0) S9 only (0.2m1) - 0) S9 only(0.2m1) = 9) 

#021182 

9h9 34.1 1258 8.8 IASSL Sie, 

475 17.0 Ei2ca O35 8 13028. 5,0 

O.1m1 DMSO 1627 > 13.4 12259) °Gi7 

2g MNNG >1000 - 

S9 only (0.2m1) ~ 0 


TABLE XII MUTAGENICITY VALUES FROM REGRESSION ANALYSIS FOR TA 98 


Location Revertants/mg Revertants/m> Correlation Coefficent 


-S9 +89 -S9 +89 39 +89 


Mountain Police (control) iM 82 25 25 £94 .99 
Blessed KateriTekakwitha School 25 80 4 Lee a s07 
Bell Canada Building 14 16 5 6 86 70 
Benneto School (control) 29 43 9 iu oF .96 
MoE Instrumentation Lab(control) 37 76 Oat Set 98 99 
Site ,S.Side ean 18 ef “6 .96 93 
Site,E.Side aN 644 af eek .98 94 
Site,S.E.Side(Stonechurch Rd.) 20 OL at 2.9 .96 ae 
Firehall aT 7) ot ade 94 .88 
Site, N.Side 14 31 4 9 505 .96 


TABLE XIII MUTAGENICITY VALUES FROM REGRESSION ANALYSIS FOR TA 100 


Location Revertants/mg Revertants/m> Correlation Coefficient 
=o9 +59 -S9 +89 “09 Feo 
ee ee 
Mountain Police (control) 43 Wy ies 13 Bh .79 
Blessed KateriTekakwitha School AS) W35 ES 3 Ce .97 .99 
Bell Canada Building + = _ = 2.20 erect! 
Benneto School (control) Pe Le 0 O39 86 Rg 
MoE Instrumentaion Lab. (control) - 31 - BS ED a2 
Site S.Side - - - - -. 44 wal 
Site E.Side - 16 - 1,0 Oe OL 
Site S.E.Side (Stonechurch Rd. ) 28 Wy 10 UES .89 me) 
Firehall - el - yo £26 &9 
Site N.Side Wy eho ee Os 1 96 97 


TABLE XIV MUTAGENICITY VALUES FROM REGRESSION ANALYSIS FOR TA 1537 


3 


Location Revertants/mg Revertants/m Correlation Coefficient 

-S9 +S9 -S9 +89 -S9 +S9 
Wi oS a as a ee ee ee z 

Mountain Police (control) ( 19 ae .6 .62 .99 

Blessed KateriTekakwitha School 0 ne - = ped .96 

Bell Canada Building O O O O 59 ae 

Benneto School (control) 0 1 0 4 -.29 .89 

MoE Instrumentation Lab (dontrol)9 16 6 poe .99 98 

Site, S.Side ND 12 ND ar ND .99 

Site, E.Side 15 12 4 = 8 94 

Site, S.E. Side Stonechurch Rd. 0 LG 0 Bis Ae .98 

Firehall 10 9 =3 Ayes Soil). 92 

Site N.Side 9 18 22 > 99 aoe 


TABLE XV CHARACTERISTICS OF LEACHATE SAMPLES 


Site pH Characteristics 


_——_—— eee 


Upstream, Red Hill Creek 820 Clear, some sediment 
Landfill, Borehole #2 8.4 Dark brown, oily, black 
. sediment 

Downstream, Red Hill Creek 8.3 Clear, some sediment 
Hamilton Tap Water (ee Clear 
Landfill, Collection Manhole 8.3 Dark brown, particles in 

suspension, green tinge. 
Landfill, Borehole #4 8.2 Black, heavy sediment oily. 


TABLE XVI 


LEACHATE ANALYSIS: 


Site Upstream Red Hill Creek 


Experiment # 050882 100982 080982 170882 230982 

aS ba «TA 98 oat Or i, Ns eg gers ee 
Dose -S9 +S9 -S9 +S9 -5 +89 -S9 +89 -S9 +S9 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM 
2.0 eile De “BO? An 113.0 2156 107.3 850 31.3 3.2 16.3 2h “ilo 3.5 Osi Balk eo Oe@e Cae ails 
SS Miste Wes)  SuR@) alge 10653 6.3 100,0 NSS 27.3, 5.8% 16.3 2.6 ile ORS nlo(e “Wes ales) O59 250) eC 
1.0 MT CeO S018 B53 9S: S707 AROe7 Werde “393° 5.6- 393 7256 19k 225 Le S28 Bete "Osh 270s) GG 
0.5 Clee tet Sie bs disiiss! leo lea Te age tO. 3ee, 1.3) 2,0. 51353" ore Wet Ie2 Po@ loa Bee) ake 
0.25 woe 023) 28.7 3.8 - - - - - - - : 

ml deionized H,0 20.8 1.5. 29.5* © 3.5 dD 23 AE eS a ee.g- es koe 0S 183 368 MAT SoS} Ge Ce Pelee. sales. 
0.5ng 4-NQO 596.0* 204,0*% - - - = = = = s = 

150pg 9-AA - = - = = = = = = = 

2ug MNNG - - >1000 - >1000 - - 2 - 2 

10yg 2-AA - >1000 ~ >1000 . 2iG.3 18.8 = 173.0 33.0 = LM IR Ce Ine 
S9 only - - - 0 - 10) - 0 - O 

2ml Sample only - - 0 - 0 - 0 - - - 


REVERTANTS PER PLATE 


TABLE XVII LEACHATE ANALYSIS: REVERTANTS PER PLATE 
Site Borehole #2 


Experiment 060882 220982 090982 300982 091182 

TA 100 TA 1535 TA 1537 TA 153 
Dose -S9 +89 -S9 +89 -S9 +89 -S9 +89 -S9 +89 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM 
2.0 eek Wee 2363 2:9 Bl2.7 S36 “lbe.7 a76 O3907 Hy S20 27 Bree es5 -ND- iO NO Beg 2 “ao 
Tas; IME Shae slash ales Oi Tet Wes. ST AI 2.5 «O12 19,00) S56 LS Oe OE ST Re 
© LGB 229) 28538 229 TOUS “OER Ag6.7 7° 358 N23 0.7 «6922.0 132  16u0 Saal Alfeles 2 als) OG A as} 
On Csi alee) 2) Baal 99,0 as) Dei Bs5~ HSS) N23 IG.) 8S e707 4.1 15,0 BO alaiif os) 2a Oa 
0.25 23,0 259) “53,0 152 - - - - - - - - 
aml deionized H,0 lait ake ASO as) 108-0- Nie 1s G1 NGO 6.7 © 15.37 6:3) 21.3. 41 Gish EG) BL 1.0) S80) EO 
0.5ng 4-NQ0 HEO@ Gassi = - - - - - - Bin 8) (ee) oe 
2ug MNNG - - >1000 - >1000 - - = = : 
150ng 9-AA - = = - - - 105.0* 27.0 = - - 
10ug 2-AA = >1000 - >1000 - 27a lone) = 280" 30.3) = TOX 
S9 only - - - (0) - ND - (0) - O 
Sample only - - 0 - 0 - 0 - @) - 


TABLE XVIII LEACHATE ANALYSIS: REVERTANTS PER PLATE 


Site Downstream, Red Hill Creek 

Experiment 050882 100982 080982 170882 230982 

a0 ee ae OO eas TA 1537 TA 153 

Dose -S9 +89 -S9 +89 =59) +S9 =o7 +89 -S9 +S 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Meen SEM Mean SEM Mean SEM Mean SEM 
2.0 2253.) U5 SHS 269 | 187.0 Ne (155.0 0.6 34.3 4B 915.0 U7 12.0 -2.7 Jerse are oe © 0G. On n> 
Wa 2Y.0. 0.0) 276%. 1,7 T5k25 Tosa. 138.9 6 ss) @os} ISK oO Fes} Ose 1 Orc SuSE ROM TSO 
1.0 22.0 1.5 32.0 6.0 164,.010.8 128.0 2.7 35.5% 2.5 17. aoe LUT 10.0 325° So Ot oa aa 
On 24.0 1.0 GeO shae 168.0 34.0 132.3 8.3 WO) ee * 1663 S29 GO Bey Woe) eos | Satan Oh 8s ARs OG 
0.25 Bath So) Meso) Ose) - - - - - - - = 

@ml deionized H,0 20,0) «1.3 29.5% 3u5 113140} 117. 54S Be 253. SST, 0.32 3863. S08 IZeiff ~ Bo8) Sia let Bot, eS 
0.5pg 4-NQO 595.0 204.0 zs = = = = = = = = 

Pug MNNG = - >1000 - >1000 - - = e 2 

150ug 9AA - - - = = ~ = = s = 

10ug 2-AA : >1000 = >1000 - 214.3 itesafe} = BOSE) = PAO (68) 
Sample only - ~ (0) - (0) - 0 - - - 

S9 only - - - (0) - 0 - O - 10) 


TABLE XIX LEACHATE ANALYSIS: REVERTANTS PER PLATE 


Site Hamilton Tav Water ; 

Exveriment # 050882 100982 08098? 300982 230982 

| oa PA 96. TA 100 TA 1537 TA 153 

Dose -S9 +S9 -S9 +S9 -S9 +S9 -S9 +59 -S9 +S 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM Mean SEM 
2.0 Bh Bx5> SEO  Slo5 Mes Ges. PLSrar 138 SSG Bo a. 8.5 USes) Be Bis” a5 ano) Roe Shel 0.9 
WEE 190 3.5. -a3.a) 029 1200) G2 107.3 Ts0 2250. 3:8 “1830. 472 19.0 4.5 20.5* 5.5 2G 6.6. —- 2.6 0.6 
1.0 2030). U0 2077, 2.2 3353" 6.9 “A377 Es. -25; ESCO Nm ne ST G0 Bit S55 28 elie Ones 
On 5 16,05 -2.8° 26.7 325 BR2 TOO) 1360o"* 255. 3379 0.7. IaT 352 C30 Nees AGay. Bl7 a5 0:5. S03 Ong 
On25 20.7 6.8 - - ~ - - - - - 

eml deionized H,0 20,0 ns. 92955" 355 BU es ag ei ae Pa oe ee oe alm Pa e139. TA AS35209 Fo et Bait la: 
0.5pg 4-NQO 596.0*204.0* - - - - = - - = = 

ug MNNG - - >1000 - >1000 - - - - 

150 pg 9-AA - - - - ~ - HOS. Ore 20) - - - 

10jig 2-AA = >1000 = >1000 - 214.3 18.8 = 284.0 30.3 = PATO 200) 
Sample only - - O - 10) - 0) - - 

S9 only - - - - - 10) - 0 - 10) 


TABLE XX 


Site Collection Manhole 


Experiment # 


?ml deionized H 


C.5pg 4-NQO 
yg MNNG 
150pg 9-AA 
1Opg 2-AA 
Sample only 
S89 only 


LEACHATE ANALYSIS: 


REVERTANTS PER PLATE 


090982 
TA 98 TA 1535 
+S9 -S9 
Mean Mean SEM 
Cie 45.7 3.5 
Code 43.0 Cad 
34.0 50.3. 8.4 
ORs Nie30 4.8 
6.3 & 
29.0 49.0 Cain 
Zz = >1LO00 
>1000 eS 
- - (e) 


+S9 

Mean SPM 
gigs SoS) 
Wey LAG 
NOE “OR 
TOX 

IS  2I@) 
284.0 30.3 
0) 


ae) 


ize) 
io) 


TABLE XXI 


Site Borehole 4h 


Experiment # 060882 220982 

TA 98 TA 100 
Dose -S9 +89 -S9 489 
ml/plate Mean SEM Mean SEM Mean SEM Mean SEM 
2.0 41.0 4.Y 39.3 3.3 Wet, “256 allie, alee 
LS pies 1-9" 583) Od Ot 0 NS eo 1% 
ZO SSS) Us MSssh Bid 95-0. 0.6 113.3 6.5 
0.5 B3.0 hi0. 58.00 4.0 Get Sl CGs@ aS 
0.25 3. seat S257 . 6.9 - - 
em! deionized H,0 Biot be 20) igs} 308,0 b.2  dik8 8,1 
O.Sug L-NQO 560.0 56.8 - - - 
Sug MNNG = = >1000 - 
150ug 9-AA - == = = 
1Oug 2-AA - >1000 = >1000 
Sample only - - O - 
S9 only = = _ 0 


LEACHATE ANALYSIS: 


REVERTANTS PER PLATS 


090982 300982 

TA 1535 TA 1537 
-S9 SQ -S9 

Mean SEM Mean SEM Mean SEM 

Hh. 9:5 227.0. 4,5 AO - Si 
SHO) veal, 225.02 28.5 P3506 | 26S 
ah.O G6. 7 Be. 2.8 Pu.o = ho 
2.0" (6:0) 29.7 3,5 3308" he 

NO.OF G7 AS. 8 | “Hus Ph. Neal 

>L000 = 5 

- - 105.0* 27.0 
2 PTF 1822 - 

fe) : fe) 


230982 

TA 1538 
1S9 250 +S9 
Mean SEM Mean SEM Mean SEM 
Onie Sa) 5.3 ic? wie fo 
CaO i at 4.o Go 6a 2.4 
2050 pa “Le hee aes ee 
ZO ee ee ese es 0.9 
Pact oes Soy Sak pele Seay 1.5 
284.0 30.3 - 275.0 20 
a) - 0 


STRAIN CHECK 


STRAIN 
* GROWTH IN PRESENCE OF HIS 

GROWTH IN ABSENCE OF HIS 

CRYSTAL VIOLET: ZONE OF INHIBITION 

UV ,6SEC 

GOWTH ON ONLY HALF PLATE 
UV ,BSEC 
AMPICILLIN INHIBITION 


SPONT REVERSION: 


SPOT TEST 
INDUCED REVERSION: 


MNNG 
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